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(57) ABSTRACT 

A self-supported riser system (100) for an Anticipated 
Production System (ASP) Test or a Long Duration Produc 

tion (LDP) Test in a subsea petroleum production system, 
utilizing an ANM coupled to a Wellhead and Floating 

Production Unit (FPU) is disclosed. The system includes a 
Wellhead at the seabed, connected to anANM (20) provided 

With a preventor (BOP of Workover) (30). The preventor 
(30) is connected to a production riser (50) through a 
connection tool (40). The riser (50), mounted internally 
Within a buoy assembly (60), is maintained under traction 
With the aid of a buoy assembly. The upper end of the riser 

(50) is provided With a Subsea Intervention Terminal (700), 
the Terminal being interlinked to the FPU by a ?exible 

jumper (90) to carry the oil produced to the FPU. TWo 
methods for installing the self-supported riser system (100) 
are also disclosed. 
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SELF-SUPPORTED RISER SYSTEM AND 
METHOD OF INSTALLING SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates to a system of a 
self-supported riser, and more speci?cally, to a system Where 
a riser is coupled at its loWer end to equipment of the type 
known as a WCTiWet Christmas Tree or a manifold, the 
riser being supported in an straight position (vertically) by a 
group of buoys located proximate the upper end of the riser, 
Which also comprises a Submarine Intervention Unit con 
nected to a Floating Production Unit (FPU) through a 
?exible jumper. The invention is to be applied in Anticipated 
Production Systems (APS), in Long Duration Tests (LDT) 
for better evaluation of reservoirs and may also be used as 
a completion riser. The present invention further relates to a 
method for installing of said self-supported riser system. 

BACKGROUND OF THE INVENTION 

[0002] One of the production systems presently utilized by 
the Applicant employs a production system Which utilizes a 
dynamically positionable o?fshore vessel ?tted With a der 
rick, and a riser constructed of threaded sections of drill 
pipe. The riser stability is provided by the traction applied to 
the top end of the riser by a vessel tension device Which is 
located beneath the derrick. This production system is 
characterized by its high operational cost, in as much as it 
utilizes a vessel of 10W availability in the World service 
market. 

[0003] The self-supported riser system concept is knoWn 
in the art and is utilized in production as Well as in 
completion systems. For example, US. Pat. No. 4,234,047 
(hereinafter the ’047 reference) describes the use of a 
self-supported drilling riser utilizing in?atable buoys 
installed in the upper end of the riser, permitting a quick 
disconnection of the ?oating vessel With upper segment 
While the loWer segment riser remains buoyantly in place, on 
the sea bed, in a vertical position. Although the speci?cation 
of the ’047 reference does not explicitly address this tech 
nical aspect, the use of a drilling rig and a compensator are 
necessary for the handling of the upper segment of the riser, 
as may be seen in the ?gures accompanying this reference. 

[0004] A ?otation riser free-standing, containing various 
annular chambers to control buoyancy is described in US. 
Pat. No. 4,646,840. Only anchored vessels may be used in 
this con?guration since there is no unWinding system or 
solution Which provides the function of a sWivel. The 
arrangement described in US. Pat. No. 4,646,840 provides 
little practicability for loWering a WCT utilizing a produc 
tion riser. 

[0005] US. Pat. No. 4,762,180 describes a con?guration 
With a Wellhead, a riser, a riser tensioning buoy and a WCT 
on top of the buoy. This con?guration is not suitable for a 
LDT since after the referenced test it is intended to achieve 
production of the Well With typical equipment and con?gu 
rations, namely a Wellhead, a submarine WCT, a production 
column supported at the ocean bed and ?nally a riser in 
ascendant catenary to the FPU. 

[0006] US. Pat. No. 5,046,896 describes a riser With air 
?lled buoys instead of rigid buoys (rigid steel cans). This 
concept, although not directly addressed in the speci?cation 
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of the patent, also requires a drilling rig and a compensator 
for handling the top section of the riser. 

[0007] It is appropriate to stress that in all the references 
mentioned above, the technologies therein described require 
that the vessel be ?tted With a drill and compensator for 
handling the upper section of the riser (i.e., the section above 
the point of disconnection). 

[0008] US. Pat. No. 6,082,391 and US. Pat. No. 6,321, 
844 both describe an instrument to transport petroleum 
products in deep Water from the ocean bed to a ?oating 
structure at the surface, Where at least one rigid and straight 
riser is vertically extended. The hybrid riser comprises a 
central rigid tubular section surrounded by a cylindrical 
block of syntactic material Which provides both buoyancy 
and thermal insulation to the riser. A plurality of rigid ducts 
is inserted in the syntactic material to surround a central 
structure for receiving petroleum products from the seabed. 
Flexible pipes connect rigid pipes in the riser to the ?oating 
structure. The prior art rigid riser does not foresee passage 
through the ?oating reservoir as in the present invention or 
the con?guration of the in?atable buoys. In addition, a riser 
containing several ducts (conveyance pipes) and an insula 
tion system, constructed and assembled at a dry enclosed 
location (on land) can prove troublesome and quite limited 
once it is relocated and installed in place, since the proce 
dure of soldering joints cannot be adapted for variable Water 
depths (WD), such procedure being limited to speci?c and 
?xed Water depths (WD). 

[0009] Applicant’s Brazilian application PI 0301255-7, 
incorporated herein by reference, describes the installation 
and retrieval by cable of a subsea pumping module, coupled 
to a WCT, in order to recover the oil produced. 

[0010] Hence, in spite of the technological advances in the 
area, there is a continuing need for an self-supported riser 
system comprised of interconnected sections forming a unit, 
this unit being coupled at the loWer end to a subsea equip 
ment type WCT or manifold and at the upper end to a buoy 
assembly, the riser being ?tted With a Subsea Intervention 
Unit for ease of access and maintenance of the Well, for easy 
installation and retrieval and adapted for different Water 
depths (WD), such riser system and associated installation 
method being described and claimed in the instant speci? 
cation. 

SUMMARY OF THE INVENTION 

[0011] In a broad sense, the invention is comprised of a 
self-supported riser system used in both an Anticipated 
Production System (APS) and in a Long Duration Tests 
(LDT) in offshore petroleum production utilizing a WCT 
and a Floating Production Unit (FPU), such a system includ 
mg: 

[0012] A riser, including sections or joints connected one 
to another, With the loWer end of the riser being coupled to 
an WCT or a manifold and the upper end being coupled to 
tensioning buoy assembly that maintains the rise straight and 
in an approximately vertical position; 

[0013] A rigid buoy assembly, in?atable buoys or a com 
bination thereof, With instrumentation for controlling vari 
able buoyancy; 

[0014] A Submarine Intervention Unit suited for connect 
ing the riser upper-end With an Intervention Unit. 
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[0015] A ?exible jumper between the Submarine Interven 
tion Unit and the Floating Production Unit, for production 
conveyance. 

[0016] An umbilical for controlling, monitoring and trans 
mitting electrical and hydraulic poWer; connecting the UFP 
to the WCT, supported by the riser or alternately, by means 
of a free catenary, Wherein; 

[0017] i) the riser is installed internally Within the buoy 
assembly; 

[0018] ii) the riser coupling to the Submarine Interven 
tion Unit, With the assistance of this Unit, permits 
vertical access to the Well in order to perform Well 
maintenance; and 

[0019] iii) The riser is used to loWer and install the 
WCT, a procedure Which saves rig time and reduces 
maneuvering steps. 

[0020] The installation method of the self-supported riser 
system Will be described in detail beloW. Furthermore, the 
speci?cation Will outline the characteristics of ease of 
retrieval, transport and installation of the invention in a neW 
location. 

[0021] The present invention provides a self-supported 
riser system to be utiliZed in an Anticipated Production 
System or Long Duration Test, utiliZing a riser Which 
comprises interconnected joints or sections, With the loWer 
end being connected to a WCT or a manifold and the 
upper-end being connected to a buoy assembly Which main 
tains the riser straight and in an approximately vertical 
position. 

[0022] The present invention also provides a self-sup 
ported riser system to be utiliZed in an Anticipated Produc 
tion System or in a Long Duration Test Wherein the upper 
end of the riser is connected to a Submarine Intervention 
Unit, Which permits Well maintenance, While providing 
vertical access to the Well. 

[0023] The present invention also provides a self-sup 
ported riser system for use in an Anticipated Production 
System or in a Long Duration Test in Which the riser is used 
to loWer and install the WCT, thereby saving rig time and 
reducing the maneuvering steps. 

[0024] Additionally, the present invention provides a self 
supported riser system for use in an Anticipated System 
Production or in Long Duration Test Wherein the system is 
positioned internally Within the buoy assembly. 

[0025] The present invention also provides a self-sup 
ported riser system for use in an Anticipated Production 
System or in a Long Duration Test having a double function: 
a production riser supported by a buoy assembly and alter 
nately a completion riser, Without the use of the buoy 
assembly. 

[0026] In addition the instant invention provides a self 
supported riser system for use in an Anticipated Production 
System or in a Long Duration Test With a Subsea Interven 
tion Unit thereby permitting a disconnection of the jumper 
for maintenance purposes. 

[0027] The present invention also provides a self-sup 
ported riser system to be utiliZed in an Anticipated Produc 
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tion System or in a Long Duration Test Which permits surge 
production, as Well as production utiliZing a pumping mod 
ule connected to the WCT. 

[0028] The present invention also provides an installation 
procedure for the self-supported riser system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is schematic vieW of an embodiment of the 
invention With an umbilical in a free catenary supported by 
the riser. 

[0030] FIG. 2 is a schematic vieW of another embodiment 
of the invention, With the umbilical in free catenary. 

[0031] FIG. 3 is a schematic vieW of the invention shoWn 
in a condition of intervention, i.e., With an intervention rig 
connected to the Submarine Intervention Unit. 

[0032] FIG. 4 is a schematic vieW of the Submarine 
Intervention Unit, or a Workover operation. 

[0033] FIG. 5 is a schematic vieW of a prior art self 
supported riser system. 

[0034] FIGS. 6-18 illustrate a method of installing the 
self-supported riser system of the instant invention. 

[0035] FIG. 6 illustrates the hoisting of the buoy assembly 
to be transported by a raft. 

[0036] FIG. 7 illustrates a tug transporting the raft and the 
assembly of buoys to the installation location of the riser 
system. 

[0037] FIG. 8 illustrates the connection of the buoy assem 
bly to a semi-submersible platform, folloWed by the process 
of sliding the assembly of buoys over the raft deck With the 
assistance of a tug. 

[0038] FIG. 9 illustrates the separation of the raft from the 
buoy assembly, the latter being connected, in a free ?oating 
mode, to the semi-submersible platform and the tug. 

[0039] FIG. 10 illustrates the process of keel hauling 
(cargo transfer operation) from the buoy assembly under the 
semi-submersible platform. 

[0040] FIG. 11 illustrates hoW, at the end of the keel 
hauling process, the buoy assembly is supported by the 
derrick of the semi-submersible platform through the means 
of a cable. 

[0041] FIG. 12 illustrates hoW the upper end of the buoy 
assembly is brought to the moon pool area of the semi 
submersible platform and the Weight of the buoy assembly 
is transferred to the steel tensioning cables of the drilling 
system of the semi-submersible platform. 

[0042] FIG. 13 illustrates hoW, after the cable Which 
supports the buoy assembly is disconnected, the riser joints, 
Which form the riser system, are connected and loWered 
through the inside of the buoy assembly until the required 
riser length is obtained. 

[0043] FIG. 14 illustrates the loWering of the buoy assem 
bly to the operational depth and the connection of the riser 
to the Wellhead at the seabed, While air is injected into the 
buoy assembly. 














